









Hfrqrplfv Ghsduwhphqw/ Xqlyhuvlw| ri Ehuq/ Vzlw}huodqg
 }
KHF0GHHS/ Xqlyhuvlw| ri Odxvdqqh/ Vzlw}huodqg
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Devwudfw
Zk| lv prqh| glylvleohB Wr h{soruh wklv txhvwlrq zh lqwurgxfh d plvpdwfk sure0
ohp lqwr vhdufk0wkhruhwlf prghov ri prqhwdu| h{fkdqjh1 Zh xvh dowhuqdwlyh dvvxps0
wlrqv derxw wkh glylvlelolw| ri jrrgv dqg prqh| dqg wkh delolw| ri djhqwv wr xvh
orwwhulhv rq prqh|1 Rxu iudphzrun srwhqwldoo| jhqhudwhv wkuhh w|shv ri lqh!flhq0
flhv= wkh qr0wudgh lqh!flhqf| zkhuh qr wudgh wdnhv sodfh hyhq wkrxjk lw zrxog eh
vrfldoo| h!flhqw wr wudgh> wkh wrr0pxfk0wudgh dqg wrr0olwwoh0wudgh lqh!flhqflhv zkhuh
wkh txdqwlwlhv surgxfhg dqg h{fkdqjhg duh hlwkhu odujhu ru vpdoohu wkdq zkdw wkh
vroxwlrq wr d vrfldo sodqqhu*v sureohp zrxog glfwdwh1 Lw lv vkrzq wkdw zkloh wkh qr0
wudgh dqg wkh wrr0pxfk0wudgh lqh!flhqflhv duh fdxvhg e| wkh lqglylvlelolw| ri prqh|/
wkh wrr0olwwoh0wudgh lqh!flhqf| lv gxh wr wkh lpsdwlhqfh ri wkh wudghuv dqg wkh wlph0
frqvxplqj h{fkdqjh surfhvv1 Ixuwkhupruh/ zh ￿qg wkdw wkh orwwhu| prgho zlwk
lqglylvleoh prqh| dqg glylvleoh jrrgv lv txdolwdwlyho| vlplodu wr wkh glylvleoh prqh|
dqg glylvleoh jrrgv prgho1
MHO= H33/ G;6/ H85
￿Wklv sdshu kdv ehqh￿wwhg iurp glvfxvvlrqv zlwk Udqgdoo Zuljkw1 Zh dovr wkdqn Vwhidq Duslqj/ Huqvw
Edowhqvshujhu/ dqg wkh sduwlflsdqwv ri wkh prqh| zrunvkrs lq Sdulv +Pd| 5333,1 Wkh ￿uvw dxwkru judwhixoo|
dfnqrzohgjhv ￿qdqfldo vxssruw iurp d judqw uhfhlyhg e| wkh Vzlvv Qdwlrqdo Vflhqfh Irxqgdwlrq1
|Dgguhvv= Xqlyhuvlw| ri Ehuq/ Hfrqrplfv Ghsduwphqw/ Yhuhlqvzhj 56/ 6345 Ehuq/ Vzlw}huodqg1 H0pdlo=
dohnvdqghu1ehuhqwvhqCyzl1xqleh1fk1
}Dgguhvv= Xqlyhuvlw| ri Odxvdqqh/ KHF0GHHS/ EIVK4/ 4348 Odxvdqqh0Gruljq|/ Vzlw}huodqg1 H0pdlo=
jxloodxph1urfkhwhdxCkhf1xqlo1fk
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4Wkh qr0wudgh lqh!flhqf| lv qrw h{solflwho| phqwlrqhg lq Nl|rwdnl dqg Zuljkw +4<<4, exw lw lv glvfxvvhg
lq Erogulq hw do1+4<<6,1
5Dffruglqj wr Wuhmrv dqg Zuljkw +4<<8/ s1463,/ wkh idfw wkdw wkh txdqwlw| h{fkdqjhg lv wrr kljk lv
uhodwhg wr wkh edujdlqlqj surfhgxuh dqg wkh delolw| ri wkh wudghuv wr jr rq vhdufklqj zkloh edujdlqlqj1
Ixuwkhupruh/ hyhq zlwkrxw vhdufk zkloh edujdlqlqj/ li wkh edujdlqlqj srzhu ri ex|hu lv vx!flhqwo| forvh
wr rqh/ wkh txdqwlw| h{fkdqjhg lv deryh lwv h!flhqw ydoxh +Zuljkw/ 4<<<e,1
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6Lq frqwudvw wr Ehuhqwvhq hw do1+5333,/ zkr frqvlghu udqgrpl}dwlrq ryhu erwk lqglylvleoh jrrgv dqg
lqglylvleoh prqh|/ zh zloo rqo| frqvlghu orwwhulhv rq prqh|1 Wklv uhvwulfwlrq doorzv xv wr irfxv rq wkh
lpsolfdwlrqv ri lqglylvleoh prqh| ehfdxvh lw lqwurgxfhv d qrwlrq ri glylvleoh prqh| zlwkrxw d￿hfwlqj wkh
lqglylvlelolw| ri jrrgv1
7Lq frqwudvw/ lq Wuhmrv dqg Zuljkw +4<<8, iru vrph sdudphwhu ydoxhv wkh| ￿qg wkh wrr0pxfk0wudgh
lqh!flhqf| iru rwkhu sdudphwhu ydoxhv wkh wrr0olwwoh0wudgh lqh!flhqf|1 Pruhryhu/ wkhlu prgho grhv qrw
surgxfh wkh qr0wudgh lqh!flhqf| ehfdxvh doo djhqwv kdyh wkh vdph ydoxdwlrqv iru wkhlu frqvxpswlrq jrrgv1
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45E| dgrswlqj Vkl*v +4<<:/ 4<<;/ 4<<<, ghylfh/ zh dyrlg qrqghjhqhudwh glvwulexwlrqv ri prqh| kroglqjv
wkdw duh gl!fxow wr frqwuro1 Zlwk wklv ghylfh/ lglrv|qfudwlf ulvnv ri krxvhkrog phpehuv duh vprrwkhg rxw
zlwklq hdfk krxvhkrog1 Wklv idflolwdwhv wkh dqdo|vlv ehfdxvh zh fdq irfxv rq d uhsuhvhqwdwlyh krxvhkrog1
46Vkl +4<<:/ 4<<<, dovr doorzv krxvhkrogv wr fkrrvh wkh iudfwlrq ri ex|huv Q lq hdfk shulrg1 Khuh/ zh gr
qrw frqvlghu wklv fkrlfh1 Ehuhqwvhq dqg Urfkhwhdx +5333, frqvlghu wkh fdvh zkhuh hdfk krxvhkrog phpehu
lv vlpxowdqhrxvo| d ex|hu dqg d vhoohu lq d grxeoh frlqflghqfh hqylurqphqw1
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47Zh frqvlghu krxvhkrog phpehuv dv dxwrpdwrq wkdw kdyh qr rzq zloo1 Dffruglqjo|/ iru wkh krxvhkrog
lw grhv qrw pdwwhu zklfk phpehuv frqvxph dqg zklfk surgxfh1 Wr wkh h{whqw wkdw rqh pljkw zruu|
derxw wklv/ rqh fdq dvvxph wkdw wkh ex|huv dw wkh ehjlqqlqj ri hdfk shulrg duh fkrvhq dw udqgrp dprqj
krxvhkrog phpehuv1 Krzhyhu/ lw lv sureohpdwlf wr ghsduw iurp wkh dxwrpdwrq lqwhusuhwdwlrq ehfdxvh wklv
lqwurgxfhv doo vruwv ri frpplwphqw sureohpv1
48Lq frqwudvw wr Udxfk +5333,/ Vkl +4<<<, grhv qrw dvvxph frpsohwh lqirupdwlrq1 Lq Vkl*v prgho/ ex|huv*
vwudwhjlhv gr qrw ghshqg rq wkh vshfl￿f fkdudfwhulvwlfv ri wkh vhoohuv wkh| phhw/ udwkhu wkh| ghshqg rq wkh
dyhudjh fkdudfwhulvwlfv ri vhoohuv1
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4;Dv lq wkh wh{w/ wr irfxv rq wkh zhoiduh frqvhtxhqfhv ri wkh lqglylvlelolw| ri prqh|/ zh rqo| doorz
orwwhulhv rq prqh|1 Krzhyhu/ zh kdyh ghulyhg wkh vroxwlrq zkhq djhqwv duh doorzhg wr xvh orwwhulhv rq
erwk jrrgv dqg prqh|1 Lq wklv prgho zh dovr ￿qg wkdw djhqwv wudgh iru doo % ￿ F
X/ zklfk phdqv wkdw
wkh qr0wudgh lqh!flhqf| lv uhpryhg1 Wkh pdlq gl￿huhqfh/ krzhyhu/ lv wkdw wkh jrrgv fkdqjhv kdqgv zlwk
suredelolw| ohvv wkdq rqh li % lv odujh dqg li wkh vhoohuv kdyh vx!flhqw edujdlqj srzhu1 Wkh idfw wkdw djhqwv
wudgh jrrgv zlwk suredelolw| ohvv wkdq rqh fruuhvsrqgv wr zkdw zh fdoo wkh wrr0olwwoh wudgh lqh!flhqf| lq
wkh glylvleoh jrrgv/ lqglylvleoh prqh|/ dqg orwwhu| prgho ri Vhfwlrq 6161
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